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OVERVI EW OF NHANES | |

The Third National Health and Nutrition Exam nation Survey (NHANES I|11)

provi des basic and detailed information on health and nutritional status of the
civilian, noninstitutionalized U S. popul ation aged 2 nonths and older. It is
the seventh in a series of sinmlar surveys conducted periodically by the
National Center for Health Statistics (NCHS) of the Centers for Disease Contro
and Prevention (CDC). Data from NHANES II1 for public use were released in
1996 in the formof five data sets of files:

NHANES |11 Household Adult Data File (Catal og Nunber 77560)
NHANES | Il Household Youth Data File (Catal og Nunber 77550)
NHANES |11 Examination Data File (Catal og Nunber 76200)
NHANES |11 Laboratory Data File (Catal og Number 76300)
NHANES |1l Dietary Recall Data Files (Catal og Nunber 76700)

Public-use data files for the third National Health and Nutrition Examnination
Survey are also available fromthe National Technical Information Service
(NTI'S). A list of NCHS public-use data tapes avail able for purchase from NTI S

may be obtained fromthe Data Dissem nation Branch at NCHS. |Information
regardi ng a bibliography (on disk) of journal articles citing data fromall the
NHANES and the availability of NHANES |11 data in CD-ROM SETS software format

can be obtained fromthe Data Di sseni nati on Branch (301-458-4636) or by writing
t o:

Dat a Di ssem nati on Branch

Nati onal Center for Health Statistics
Room 1018

6525 Bel crest Road

Hyattsville, Maryland 20782-2003

NTI S can be contacted at:

NTI'S - Conputer Products Ofice
5285 Port Royal Road
Springfield, Virginia 22161
(703) 487-4807

Copies of all NHANES IIl questionnaires and data collection fornms are included
in the Plan and Operation of the Third National Health and Nutrition Exam nation
Survey, 1988-1994 (NCHS, 1994; U.S. DHHS, 1996). This publication, along with
detailed informati on on NHANES procedures, interview ng, data collection

quality control techniques, survey design, nonresponse, and sanple weighting can
be found on the NHANES Il Reference Manual s and Reports CD-ROM (U. S. DHHS
1996). Information on how to order this CD-ROMis available fromthe Data

Di ssem nati on Branch at NCHS at the address and tel ephone nunmber given above.



Ref erencing or Citing NHANES ||| Data

(0]

In publications, please acknow edge NCHS as the original data source.
For instance, the reference for the NHANES IIl Miltiply
I nputed Data Set is:

U S. Departnent of Health and Human Services (DHHS). National Center for
Health Statistics. Third National Health and Nutrition Exam nation Survey
(NHANES 111, 1988-1994): Multiply Inputed Data Set. CD-ROM Series 11,

No. 7A. Hyattsville, MD: Centers for Disease Control and Prevention

2001. Includes access software: Adobe Systems, Inc. Acrobat Reader version
4,

Pl ease place the acronym"NHANES |I1" in the titles or abstracts of
journal articles and other publications in order to facilitate the
retrieval of such materials in bibliographic searches.



OVERVI EW OF THE NHANES 111 MJLTIPLY | MPUTED DATA SET

Mul tiple inmputation is a statistical technique in which nissing data are

repl aced by several sets of plausible, alternative sinulated values. The

mul tiple inmputations distributed on this CD-ROM provide an inproved nethod for
handl i ng m ssing values in many but not all analyses of NHANES Il data. These
files are intended as a companion to--not a replacenment for--other NHANES |1
public-use data sets. National estimates fromthe NHANES Il Miltiply |nputed
Data Set nmay differ fromthose obtained fromother public-use data sets (DHHS,
1996, CD-ROM Series 1A or 2A). Users of the NHANES Il Miltiply Inputed Data
Set are advised to consult the detailed analytic guidelines in this docunent and
ot her docunments provided on this CDROM



M SSI NG DATA I N NHANES 11

NHANES |1l is a conplex, nultistage area sanple with oversanpling of young
children (under 5), the elderly (60+), Mexican Americans and African Anericans.
Data were collected in two 3-year phases known as Phase 1 (1988-1991) and Phase
2 (1991-1994). Each of these Phases individually is a national probability
sanpl e, but anal ysts are encouraged to conbine them and use all six years of
survey data. The total NHANES Il sanple size is 39,695 individuals.

As with nost large scale data collection efforts, NHANES II| experienced
noderate amobunts of mssing data due to various types of nonresponse. The

data collection in NHANES Il occurred in three major stages: (a) a household
screener interview to obtain the age, sex, race, and ethnicity of each menmber of
each sanpl ed househol d, which determ ned eligibility and sel ection probabilities
for the final stage of sampling; (b) a personal home interview to gather data on
the fami |y and each sanpl ed person (SP), with questions pertaining to health
status, nmedical history, diet, and other health-related behaviors; and (c)

physi cal exam nation of each SP by nmedical staff in a nobile exani nation center
(MEC). In the screener stage, every effort was made to obtain full and correct

i nformation, either from household nmenbers or proxy respondents (e.g. from

nei ghbors). As a result, basic denographic information including age, sex, and
race/ethnicity is available for each of the 39,695 SPs. At the personal hone

i nterview stage, however, data were obtained for only eighty-six percent of the
entire sanple (33,994 persons). All interviewed persons were invited to the MEC
for a nedical exam nation. Only seventy-eight percent (30,818) of the SPs were
successfully examined in the MEC, however, and an additional 493 persons were
given a special, |limted exanmination in their honmes. This basic pattern of
nonresponse is depicted in Figure 1 bel ow

Scr eener Home | nterview MEC Examni nati on
persons 1 | | | |
2 | I I I
3 I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
o I I I
30, 818 | | | |
| | | o
I I I
I I I
o I I
33,994 | | |
| | o
I I
I I
| I
39, 695 | |
FIGURE 1: Patterns of nonresponse in NHANES |1l created by failure to

interview and failure to exam ne sanpl ed persons.



The rates of nonresponse varied appreciably across subgroups defined by the SPs'
denogr aphi ¢ characteristics. For illustration, the variation in response rates
by age, race/ethnicity, and household size is shown in Table 1 bel ow. Rates of
nonresponse increase dramatically with age. Nonresponse rates were sonmewhat

| ower anong African- Areri cans and Mexi can- Americans than persons of other
race/ethnicity. Nonresponse rates were highest anong SPs in small househol ds,
and decrease dramatically as household size goes up. Unless special corrective
measures are taken in the analysis of data from NHANES |11, results may be

bi ased toward the characteristics of those groups with highest rates of
response

TABLE 1: NHANES Il response patterns by age,
race/ethnicity and household size (NIN = not intervi ewed,
INM = interviewed but not MEC exam ned, MEC = MEC exam ned)

NI N I NM MEC
% % %
Overal |l (N=39, 695) 14. 4 8.0 77.6
Age
Under 5 5.5 5.9 88. 6
5-16 8.8 5.2 86.0
17- 39 15. 8 6.2 78.0
40- 59 20.3 6.8 72.8
60+ 21.2 15.5 63.3
Race/ethnicity
Non- Hi spani ¢ Bl ack 13.0 5.6 81l.4
Mexi can- Areri can 12.2 5.9 81.8
O her 16.6 10. 8 72.6
Househol d si ze
1-2 20.8 12.9 66. 3
3-4 13.9 7.2 78.9
5+ 9.0 4.6 86.4



In NHANES 111, as in previous NCHS exam nation surveys, nonresponse due to
failure to interview and failure to exani ne has been handl ed by cl assica

met hods of rewei ghting. Because of the conplex survey design, nethods of
statistical analysis that are based upon an assunption of sinple random
sanpling are not appropriate. Sanple weights are needed to correctly estimate
preval ence, nmeans, nedi ans, and other popul ation statistics, because

i ndi vidual s were not selected into the NHANES |11 sanple with equa
probability. To further conpensate for differential rates of nonresponse, these
sanmpl e wei ghts were adjusted so that the wei ghted sanple of respondents
mrrored the denographic characteristics of the U S. population. This

adj ustment was perfornmed in two stages. In the first stage, the non-interview
cases were removed fromthe sanple, and their sanple weights were distributed
anong respondents with simlar demographic characteristics. The resulting

adj ust ed wei ght, known as the "final interview weight" (variable WIPFQX6 in
NHANES |11 public-use data files), is used for statistical analyses involving
items collected in the hone interview In the second stage of adjustnent,
persons who were interviewed but not MEC-exam ned were assigned wei ghts of
zero, and their fornmer weights were distributed anong exani ned persons with
simlar characteristics. The resulting adjusted weight, known as the "fina
exani nation weight" (variable WIPFEX6), is appropriate for analyses involving
items fromthe exam nation, and for analyses involving itens fromboth the home
interview and the examnination. Detail ed descriptions of the sanple design and
wei ghting procedures, and further guidelines for analysis, are available from
The Plan and Operation of the Third National Health and Nutrition Exam nation
Survey, 1988-1994, (NCHS, 1994; U.S. DHHS, 1996), and from the NHANES I1I

Ref erence Manual s and Reports CD-ROM (U. S. DHHS, 1996).

In addition to the nonresponse created by failure to interview and failure to
exani ne, NHANES Il also has nmoderate anounts of nissing data on specific
interview and exanination itens due to "Don't know' responses, refusals to
answer specific questions or to submit to certain exam nation procedures,

exam nations that had to be term nated because SPs had to | eave early, etc. For
the nost part, no statistical procedures or adjustnents were applied to this

type of item nonresponse. As a result, users of other NHANES |1l public-use data
files will find that many interview and exam nati on vari abl es i nclude codes such
as "Blank but applicable,” "Don't know," and other instances denoting failure to

obtai n usabl e data val ues.



H STORY OF THE NHANES |11 MJULTI PLE | MPUTATI ON RESEARCH PROJECT

In 1992, NCHS assenbled a team of statistical researchers to investigate a
variety of alternatives to current nmissing-data practice in NHANES |Il. Topics
for investigation included inproved methods of reweighting, procedures for
single inmputation (e.g. hot-deck nethods), and nodel -based nultiple inputation
This research effort evolved into the NHANES 111 Miltiple Inputation Research
Project. The history and efforts of the project teamare summari zed bel ow.

"Imputation” is a generic termthat enconpasses nmany different nethods for
filling in the mssing values in a data set, i.e. replacing the nissing val ues
with plausible data. For decades, inputation (often in conjunction with

rewei ghting) has been applied in many | arge-scale data collection efforts at the
U. S. Bureau of the Census, Bureau of Labor Statistics, and other public and
private organi zations. For an overview and critique of many comonly used survey
i mput ati on procedures, see Little and Rubin (1987, ch. 4) and their references.

From both practical and statistical viewpoints, inmputation procedures are
attractive. Inputation produces a "clean" data file which is easy for users to
anal yze. Users nmay not have the experience, tinme, or resources needed to
perform state-of-the-art anal yses of an inconplete data set. By releasing data
files with inputed values for missing itens, agencies |ike NCHS nay provide a
val uabl e service to data users, helping themto solve difficult nissing-data
probl ems that arise frequently in practice. Releasing inputed files helps to
ensure that a variety of users performing simlar statistical analyses will be
led to the sanme results; variation due to different treatnents of m ssing

val ues by the user is renpved. Finally, inmputation can be nore effective than
rewei ghting in using the statistical relationships anong survey variables to
produce accurate predictions of the missing data values, |eading to nore
efficient estimtes (Little, 1986).

On the other hand, inputation can be difficult to inplement well, particularly
inanultivariate data set like NHANES I1l. A good inmputation method shoul d nake
use of whatever relevant information is known for an SP to inpute his or her

m ssing data val ues. The inmputation method should attenpt to preserve, rather
than distort, the distribution of each variable and the plausible statistica

rel ati onshi ps anong them Finally, unless special corrective neasures are taken,
an i nmputed data set nay provide nmsleading results by understating actual |evels
of statistical uncertainty. If a data set has been "filled in" by inmputation

and the inputed values are treated no differently fromthe observed val ues, then
measures of uncertainty (e.g. standard errors) will have a downward bias because
they ignore the fact the inmputed values are only predictions and contain
substantial error. This shortconm ng of traditional single-inputation nethods is
wel | known and has been docunented by Little and Rubin (1987), Rubin (1987), and
many ot hers.

In response to this shortconing of single inputation, a new statistical paradigm
called nmultiple inmputation has recently energed. Multiple inmputation (M) is a
sirmul ati on-based approach to mssing data in which each m ssing datumis
replaced by M > 1 plausible values generated by a statistical nmodel, resulting
in Mdifferent but equally plausible versions of the conplete data set. Each
versi on may be anal yzed by standard conpl ete-data nethods, and the variation in
results anmong the M versions provides a neasure of m ssing-data uncertainty in
addition to the usual variation due to sanpling. The Msets of results may be
formally conbined, using sinple rules of arithmetic, to provide standard errors
and confidence intervals that incorporate mssing-data uncertainty. The M

met hod has been denmonstrated to produce accurate confidence intervals in a

vari ety of settings. Detailed presentations of the M paradigmare given by
Rubi n (1987; 1996) and Schafer (1997).
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In 1992 and 1993, the NHANES III M Research Project team successfully produced
multiple inputations for prelimnary data from Phase 1. Using the 12,392 Phase 1
sanmpl ed adults (age 20+) and state-of-the-art conputational nethods, they

formul ated a statistical nodel and generated M= 10 nultiple inputations for a
nodest sel ection of variables fromthe MEC exam nation and home interview. The
nmodel i ng and i nmputati on procedures are described in detail by Schafer, Khare,
and Ezzati-Rice (1993), and by Khare, Little, Rubin and SChafer (1993). Results
fromthis prelimnary study were very encouraging. This study denonstrated the
conputational feasibility of using nodel-based M in a |large survey such as
NHANES [11. The quality of the inputations appeared to be conparable to or
better than those produced by nore traditional hot-deck procedures, which were
al so investigated by Ezzati-Rice, Fahinm, Judkins and Khare (1993). In
particular, the joint nmodeling of variables used in the M nethod was quite

ef fective at preserving inportant inter-variable relationships. A detailed
conparison of single and nmultiple inputations is given by Ezzati-Rice, Khare,
Rubin, Little and Schafer (1993).

Through this prelimnary study, the Project team concluded that M offered

signi ficant advantages over reweighting in adjusting for nonresponse at the MEC
exani nation stage; that is, substantial gains in precision could result by

i mputi ng exam nation variables for SPs who were interviewed but not exani ned,
rather than renmoving the non-exani ned persons fromthe sanple and rewei ghting
the remai ning exam ned SPs. M al so appeared to be an attractive nmethod for
handling the scattered missing values on interview and exanination itens
resulting fromrefusals, "Don't know' responses, etc. However, M appeared to
offer little advantage over reweighting for the SPs who were not

interviewed. The Project teamreconmended a conbi ned strategy of M for m ssing
data among intervi ewed subjects and reweighting to adjust for non-interviews.
Finally, the team concluded that for npbst anal ytic purposes, M= 5 inmputations
woul d be sufficient to produce high-quality statistical estinmates. For

di scussi on and recommendati ons regarding this prelimary study, see the report of
Little and Rubin (1992).

11



In 1994 and 1995, the Project team designed and inpl emented an extensive

simul ation study to evaluate the performance of the M nethod over repeated
sanmpl es in an NHANES-type exam nation survey. The study was designed to answer
questions such as: Wuld confidence intervals of a particular stated coverage

| evel --say 95% -obtained fromthe M nethod actually cover their respective
popul ati on quantities 95% of the tinme? To address such questions, an artificial
but realistic pseudo-popul ati on was created by pooling data from 31, 847

i ndi viduals drawn from NHANES |11 and three previous health exam nati on surveys:
NHANES | (1971-74), NHANES Il (1976-80), and HHANES (1982-84, Hispanic Anericans
only). This pseudo-popul ati on was wei ghted to resenble the projected year 2000
U.S. population with respect to inportant denographic and geographic
characteristics. Probability sanples of approxinmately 6,000 were drawn fromthis
popul ati on according to a sanpling plan with strata simlar to those of NHANES
Il (the clustered aspects of the popul ation were not simulated). M ssing val ues
wer e i nposed upon each sanple by a random mechani smthat mmcs the NHANES ||
nonresponse rates and patterns. Five inputations were generated by a nodel - based
met hod, and estimates and confidence intervals were calculated for a |large
number of popul ation quantities including nmeans, preval ences, nedi ans,

quantiles, and regression coefficients. The entire process of sanpling,

i mputation, and estimation was repeated 1,000 tinmes. The M procedure perforned
quite well. For exanple, anong 448 popul ati on nmeans, the average simul ated
coverage of 95% M intervals over 1,000 repetitions was 949.3 (not significantly
different from 950). The coverage showed no overall tendency to increase or
decrease as the rates of nmissing information varied fromO0%to nearly

60% Detailed description of this sinulation study and further discussion of its
results and limtations is provided by Little et al. (1995).

Based on the encouraging results of the prelimnary inmputation work and
simul ati on study, the Project team proceeded to develop and i nplenent a workabl e

M procedure for NHANES |1l data as they becane available in 1996 and 1997. In
consultation with NCHS staff, a selection of approximtely 60 key variables from
NHANES |11 was assigned high priority for inmputation. This set included selected

body neasurenents (wei ght, height, waist circunference, skin folds, etc.), key
vari abl es from bone densitonetry, fundus photography, blood pressure, and

| aboratory results fromthe analysis of blood and urine specinens (lead, iron,
hermogl obin, hematocrit, cholesterol, triglycerides, etc.). The M procedure was
designed to preserve the essential relationships anbng these exam nation

vari ables, and their relationships to some key variables fromthe home
interview. health status, physical activity status, tobacco and al cohol use,

sel f-reported hei ght and wei ght, hone bl ood pressure readings, and presence of
sel ect nedical conditions (e.g. "Have you ever been told by a doctor or other
heal th professional that your blood cholesterol |evel was high?"). The M
procedure al so took into account basic denmographi c and econom c characteristics
of SPs and inportant features of the conplex sanple design. Five inputations
were created for all 33,994 interviewed persons. This effort culnmnated with the
production of the NHANES IIl1 Miultiply Inmputed Data Set, as described in this
docurment and the acconpanying reports on this CD ROM

12



| MPUTATI ON MODELS AND PROCEDURES

One striking feature of NHANES Il is that the variables collected in the survey
vary greatly by age. For exanple, bone densitonmetry was performed on adults of
age 20 and over, whereas fundus photography applied to those 40 and over
Henogl obi n, hematocrit, and | ead were neasured for those 1 and over, cholestero
and triglycerides for those 4 and over, and seleniumfor those 12 and over. In
the hone interview, entirely different questionnaires were used for adults (17
and over) and youth (16 and under). To adequately describe the entire NHANES I
sanple by a single statistical mbdel would have been difficult, because the data
contain no information on the distribution of variables within the age groups
for which they were not collected. To sinmplify the nodeling task, the data were
initially split into nine different age classes. A separate inputation nodel was
applied to each class, and after inmputation the classes were nerged back into a
single data set. The nine age classes and the nunber of interviewed SPs in each
class are listed bel ow.

TABLE 2. Age classes for inputation nodels

in the NHANES |1l Miltiply Inputed Data Set
I ntervi ewed

Age cl ass per sons
1. Newborn (under 1 year) 2,107
2. 1 year old 1, 339
3. 2-3 years old 2,536
4. 4-7 years old 3,426
5. 8-16 years old 4,536
6. 17-19 years old 1, 225
7. 20-39 years old 7,377
8. 40-59 years old 4,852
9. 60+ years old 6, 596
Tot al 33,994

Wthin each age class, a nultivariate statistical nodel was constructed to
simul t aneously preserve the natural relationships anong exami nation vari abl es
and their relationships to key variables fromthe home interview Each npde

al so preserves the intercorrelations anong SPs w thin each NHANES |11 primary
sanpling unit. This latter feature is inportant because statistical nethods
reconmended for the analysis of NHANES II1--nmethods appropriate for data from

compl ex surveys--rely heavily upon variation across primary sanpling units to
cal cul ate standard errors. The nmodel s made use of sone detail ed denographic and
geographic identifiers that cannot be released to the public in order to protect
the confidentiality of SPs. For this reason, the nodel-fitting procedures
cannot be duplicated by researchers outside of NCHS. After each nodel was
determ ned, values for the mssing variables of each SP were jointly sinmulated
froma predictive probability distribution derived fromthe nodel, making use of
what ever information was available fromthe SP's observed data. The sinulation
process was repeated five tines, producing five nmultiple inputations for the

nm ssi ng dat a.
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Det ai | ed descriptions of the statistical nodels for the nine age classes are
provi ded in the acconmpanyi ng technical report by Schafer (200l1a) found on this
CD-ROM  Survey data like those from NHANES Il can be quite conplicated, and
any statistical nodel used to describe themis at best only approximtely
true. The inmputation nmodels used here were designed to be conpatible with many
common anal ytic techniques including the estimation of preval ences, neans,

quantiles, linear and | ogistic regression nodeling, etc. No inputation
procedure, however, can effectively solve the m ssing-data problemfor al
potential future analyses by all data users. Users of the NHANES IIl Miltiply

| nput ed Data Set should be aware of the basic properties of the inputation
nodel s, their primary strengths and linmtations.

Limtations

One key feature of the inputation nmodels is that they are based upon an
assunption of nultivariate normality; that is, they assune that the variables to
be imputed are (individually and jointly) normally distributed within

denogr aphi ¢ subgroups defined by age, sex, and race/ethnicity. Some vari abl es
that consist of discrete categories (e.g. self-reported health status, which
takes values from1l = excellent to 5 = poor) were nodeled and inputed as if they
were nornally distributed, and the continuous inputed val ues were rounded off to
the nearest category. Oher variables whose distributions were skewed were
transforned by standard power functions such as the logarithm square root, or
reci procal square root; nodeling and inmputation were carried out on the
transformed data, and after inputation they were transfornmed back to the
original scale. In sone instances, power transformations that approxi mtely
removed skewness did not produce satisfactory results. For exanple, certain

vari abl es pertaining to skin folds, after being transforned to near-symetry,
still had lighter-than-normal tails; inmputing themunder a nornal assunption
woul d have generated unusually | ow and unusual |y high val ues outside the realm
of physical plausibility. These problematic variables were transformed by a

met hod based on the enpirical cunulative distribution function (cdf), which
forced themto approximate normality. This enpirical cdf method preserves

di stributional shape quite well in an overall sense, but tends to produce
duplication of extrene values rather than a snmooth continuumin the tails.
Regar dl ess of which nmethod was used--a power transformation, the enpirical cdf
met hod, or no transformation at all--the nodels may not accurately describe the
extreme tail behavior for sone variables. For this reason, the NHANES |1

Mul tiply Inputed Data Set should not be used for statistical analyses that are
sensitive to extrene values, e.g. estimation of a 98th percentile. For anal yses
that are less sensitive to tail behavior--e.g. the estimation of nmeans, nedi ans,
quartiles, or 10th and 90th percentiles--the inputation procedure is expected to
perform wel | .

14



Data users should al so understand that a nultivariate normal inputation nodel is
capabl e of preserving fairly sinple relationshi ps anong vari abl es i ncl udi ng
sinple correlations and partial correlations, but nore conplicated rel ationships
(e.g. curvilinear relationships and three-way associations) are not supported.
As a result, some conpl ex associations anmong vari abl es may have been danpened by
the inmputation procedure, which may adversely affect certain types of

statistical analyses. For exanple, in regression nodeling, one may be interested
in measuring interactions. An interaction occurs when the influence of a

predi ctor on the response varies by the | evels of another predictor. The nornal
nmodel underlying the inmputation procedure does not preserve interactions anong
nost variables, so one's power to detect interactions (i.e. the probability that
an interaction will be deened "statistically significant") may be substantially
reduced, particularly in regions of the data where nonresponse rates are high
Users shoul d be aware that sone interactions in the inmputed data will tend to be
smal l er than they otherw se woul d have been if no data had been nissing. One

not abl e exception, however, is that the npodels were designed to preserve
potential two and three-way interactions anong cruci al denographic vari abl es
(gender and race/ethnicity). Mreover, because a separate inputation nodel

was fit to each age class, interactions between age and the interview and

exani nation variables are largely preserved as well.

Another limitation of the inputation procedure is that only a nodest nunmber of
NHANES |11 variables could be included in the inmputation nodels. The | argest of
the nodels, the one used for persons 60 and ol der, contained about 100 vari abl es
fromthe screener, interview and exam nation. |nputations produced under a
statistical nodel will not reflect potential relationships with variables
excluded fromthat nodel. For this reason, users are advised not to use the
NHANES |1l Miltiply Inputed Data Set to anal yze rel ationshi ps between vari abl es
in this data set and other variables drawn from NHANES |1l public-use data
files; doing so could result in underestinmation of the strength of these

rel ati onshi ps.

Finally, as with any nissing-data procedure, certain statistical assunptions
were nmade about the manner in which the missing observations becane m ssing. The
i nput ati on nmodel and procedure assunmed that nonresponse in NHANES |11 was
"ignorable"” in the sense defined by Little and Rubin (1987) and Rubin (1987).
Thi s assunption, which can neither be verified nor refuted fromthe NHANES ||
data, inplies that the chance that any data value is mssing nmay be related to
quantities that are observed but not to quantities that are mi ssing. Nearly al

nm ssi ng-data procedures that are commonly used in surveys, and in other areas of
statistical practice, rely on an assunption of ignorability; often the
assunptions nmade are even stronger. A detailed discussion of ignorability and
its practical inplications is given by Schafer (1997, ch. 2).
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GUI DELI NES FOR ANALYSI S

Analyzing a nultiply inmputed data set is simlar to analyzing a conventiona
data set with no missing values. Mst statistical procedures that would be
appropriate for the full NHANES |1l data will be appropriate for the NHANES ||
Multiply Imputed Data Set, subject to the Iimtations discussed in the previous
section. The only major difference is that any estimtion procedure nust be
carried out five times, once for each version of the conpleted data. As the
speed, nmenory, and data storage capacity of nobdern conputers continue to

rapi dly expand, perform ng an identical analysis five tinmes rather than once is
not expected to inpose an undue burden on nbst data users.

Because of the conplex survey design used in NHANES II1, traditional nethods of
statistical analysis based on the assunption of a sinple random sanple may not
be reliable. Sanple weights are needed to produce correct estimtes of
popul ati on quantities. Other aspects of the sanple design (e.g. PSU pairings)
shoul d be taken into account to obtain correct standard errors and significance
l evel s for hypothesis tests. Use of special conputer prograns for data from
conmpl ex sanpl es, such as SUDAAN (Research Triangle Institute, 1998) or WsVarPC
(Westat, 1996) is strongly recommended. Appropriate nethods for the anal ysis of
data from NHANES |1l are described in Analytic and Reporting Guidelines (U S.
DHHS, 1996) and i n docunentation acconpanyi ng previously rel eased NHANES ||
public-use files (DHHS, 1996, CD-ROM Series 1A or 2A). Users of the NHANES ||
Mul tiply Inmputed Data Set should, for the nost part, follow the guidelines given
for analysis of those public-use files. The only differences pertain to the
handl i ng of m ssing values and the choice of survey weights, as we now describe

Wth other public-use files, users are instructed to use the final interview
wei ght (WIPFQX6) for anal yses involving itens collected in the home interview,
and the final exam nation weight (WIPFEX6) for anal yses involving items fromthe
MEC exam nation, or for joint analyses involving itens fromboth the hone
interview and the MEC exam nation. The latter weight differs fromthe former in
that it includes a nonresponse adjustnent for SPs who were interviewed but not
examined. In the NHANES |1l Multiply Inputed Data Set, however, exani nation
vari abl es for these SPs have been inputed, so the additional nonresponse
adj ust ment beconmes unnecessary. Therefore, users of this data set should use the
final interview weight (WIPFQX6) for all estimation procedures. Variance
estimation procedures based upon Tayl or linearization should use the design
i nformati on contained in the pseudo- PSU (SPPPSU6) and pseudo-stratum ( SDPSTRAG)
vari abl es. Replication-type variance estimation procedures should use the
fifty-two replicate versions of the final interview weight (WPQRPL, WPQRP2,

., WIPQRP52). To nmininmize the possibilities for confusion, these are the only

design vari abl es and wei ghts appearing in the NHANES [1l Miltiply Inputed Data
Set .

In rare instances, users nay need to merge the NHANES Il Miltiply I nputed Data
Set with information fromother NHANES |1l public-use files. Any nerging of

records across files should nake use of the common sequence identification
nunber variable (SEQN). Joint analyses involving variables in the NHANES ||

Mul tiply Imputed Data Set and ot her variables nay not be valid; for nore

i nformation, see the "Limtations" section of "IMPUTATI ON MODELS AND PROCEDURES"
above.
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Combining nmultiple estimates and standard errors

When producing statistical estinates fromthe NHANES IIl Miltiply Inputed Data
Set, the sane estimation procedure should be applied to each of the five

conpl eted versions. The five sets of results may then be conbined to produce a
single statistical sumary that formally incorporates uncertainty due to

m ssing data into standard errors, significance levels, etc. Methods for
combining the nmultiple sets of results are discussed by Rubin and Schenker
(1986) and Rubin (1987). The easiest and nost conmonly used nethod is the one
presented by Rubin (1987) for scalar (one-dinensional) estinands, which is
sunmari zed as fol |l ows.

Suppose that one is interested in producing an estimte and confidence interva
for a population quantity Q which nmay be a preval ence rate, nean, nedian
regression coefficient, etc. One nust first calculate an estimte and standard
error for Q fromeach of the M conpleted data sets, using nmethods that would be
statistically appropriate if the data had no missing val ues. Because NHANES |11
has a conpl ex sanpl e desi gn, one should use nmethods appropriate for conpl ex
sanples, e.g. as inplenented in SUDAAN or WesVar PC. Let QlL, @, ..., QM denote
the estimates of Q and let Ul, U2, ..., UM denote the associ ated vari ance
estimates (squared standard errors), fromthe repeated analysis of the inputed
data. The conbined estimate of Qis sinply the nean or average of the

i ndi vidual estinmates QL, @, ..., QM The conbi ned standard error for this
estimate conmes fromthe follow ng two sources.

o] The within-inputation variance: This is the nmean or average of the
i ndi vi dual variance estimtes Ul, U2, ..., UM

0 The between-inmputation variance: This is the sanple variance (the sum of
squared devi ations fromthe nean, divided by Mninus one) of the individua
estimates QL, @, ..., QM

The total variance is the sumof the within-inputation variance and (M+l)/ M
times the between-inputation variance. The square root of this total variance is
the overall standard error associated with the estimate of Q

In many cases, an acceptable 95% confidence interval for Q can be forned based
on a normal distribution: the overall point estimate, plus or mnus two
standard errors. A nore accurate approximation derived by Rubin (1987) is based
upon a Student's t-distribution, with degrees of freedom given by

D=(M- 1) * (1 + (M(M1))*(WB) )**2,

where Wand B are the within- and between-inputation variances, respectively.
Under this t-approximtion, a 95% confidence interval would be given by the
estimate of Q plus or mnus the overall standard error times the 97.5th
percentile of the t-distribution with D degrees of freedom

Exanpl e anal yses

The conbination rule described above is easily carried out manually or
programed in standard statistical software packages (e.g. SAS). Severa
detail ed nunerical exanples of this procedure are provided in a technical report
found on this CD-ROM (Schafer, 2001b). These anal yses were carried out in
SUDAAN, WesVar PC, and SAS, and all conputer programs are shown. Users are
strongly encouraged to review that docunent before performng their own

anal yses.
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GENERAL DATA FI LE | NFORVATI ON

The NHANES |11 Miltiply Inputed Data Set was designed to facilitate repeated
statistical analysis in current computing environnents. It was originally
proposed that the five inputations would be released in a single data file; each
i nput ed vari abl e woul d have appeared in the data set five tinmes under slightly
different names (e.g. BMPHT_1, BMPHT_ 2, ..., BMPHT_5). This idea was rejected
because repeating an analysis five tinmes mght have become sonewhat tedious for
the user. For exanple, consider the task of witing a programto fit a nultiple
regressi on nodel. The user would have had to nodify the nanme of each i nputed
variable in the programfive tines. Instead of placing the five inmputations in a
single data file, it was decided that they should be arranged in separate files
with identical variable names. Under the latter arrangenent, the user could run
the sane programfive tinmes, changing only the name of the input data file and
possi bly the nane of the output data file that would store the results.

Data files

The NHANES |11 Multiply Inputed Data Set consists of six data files. Each file
has 33,994 records, one for each interviewed person. The files are:

0 CORE. DAT - This file contains 199 variables that do not change across the
five inputation sets. The variables include general information fromthe
screener (age, sex, race/ethnicity), design informati on and survey weights,
imputation flags for the inputed variables, and additional NHANES |11
vari abl es that may have appeared as predictors in the inmputation nodels for
one or nore age cl asses but were not consistently inmputed for all age
cl asses.

0 | MP1. DAT - This file contains the first version of 67 inputed vari abl es,
plus an identifying sequence nunmber (SEQN) for nerging wth CORE. DAT.

0 | MP2. DAT - Identical to | MP1l. DAT, except that it contains the second
version of the inputed variables.

o] | MP3. DAT - ldentical to | MPl. DAT, except that it contains the third
version of the inputed variabl es.

0 | MP4. DAT - Identical to | MP1l. DAT, except that it contains the fourth
version of the inputed variabl es.

0 | MP5. DAT - Identical to | MPl. DAT, except that it contains the fifth
version of the inputed variables.

The six files above are provided in ASCII format, along with SAS programfiles
which read themin and convert themto SAS data sets. Another SAS programfile,
NH3M . SAS, nmerges CORE. DAT with | MP1. DAT, ..., |IMP5.DAT to create five versions
of the nmerged SAS data set for analysis. Each of these nerged data sets shoul d
be analyzed in the sanme fashion, producing five sets of estimates. These
estimates should be saved and then conbi ned using Rubin's (1987) procedure, as
descri bed above. Exanpl e anal yses are provided in the acconpanying technica
report by Schafer (2001b), "Analyzing the NHANES Il Miltiply Inputed Data Set:
Met hods and Exanples,” included on this CD ROM
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File layout

The appearance of | MPL1. DAT, ..., IMP5.DAT is slightly different fromthat of
other public-use files fromNHANES IIl. In other public-use files, a blank field
denotes a variable that does not apply to an individual because it was not

coll ected for persons of that age group, a variable that was intentionally left
bl ank because of a skip pattern in the questionnaire, etc. In the Miltiply

I nputed Data Set, these blank fields have been replaced by the nuneric code -9
to facilitate use by software unaccustoned to blank fields. To users of SAS this
new convention becones irrelevant, because the programfile NH3M . SAS
automati cally changes every occurrence of -9 to the SAS m ssing-val ue code

Docunentation files

For each of the six .DAT data files |listed above, a correspondi ng docunentati on
file of the sane name but with the .DOC extension provides conplete informtion
on file layout, tabulated distributions, and variable notes.

Vari abl e nanes

Variable names in the NHANES Il Multiply Inmputed Data Set follow the sanme basic
conventions as those in other public-use files. Names have no nore than eight
characters. The first two characters refer to the variable's origin; for

exanpl e, variables beginning with "BD' cone fromthe bone densitonmetry procedure
in the MEC examination, and variables beginning with "HA" cone fromthe
Househol d Adult Questionnaire.

To distinguish the multiply inputed variables in the Multiply Inputed Data Set
fromtheir uninputed counterparts in other public-use files, these variables
have been assigned new nanmes ending in "M". To stay within the eight-character
limt, other characters within the original variable's nane may have been

del eted. For exanple, the variable recording the bone nmineral density of the
femur neck, which is called "BDPFNBMD" in the public use files, has becone
"BDPFNDM " in the Multiply Inputed Data Set. A list of the variables that have
been multiply inmputed, and the variables to which they correspond in the NHANES
Il'l public use files, is shown in Table 3 below. (Two of the variables, HAN6SRM
and HARSRM, are recodes of variables fromthe Adult Questionnaire which have no
counterparts in other public-use files.)
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TABLE 3: Inputed variables in the NHANES Il Miltiply Inputed Data Set, and the
variables fromother NHANES IIl public-use files to which they correspond

In M In Public

Dat a Set Use Files Descri ption Age range
HOUSEHOLD FAM LY QUESTI ONNAI RE | TEMS

DVPPI RM DVPPI R Poverty inconme ratio 2 mo +
HFF1M HFF1 Anyone living here snoke cigs in hone 2 no +
HOUSEHOLD ADULT QUESTI ONNAI RE | TEMS

HAB1M HAB1 Self-rating of health status 17 yr +
HAMBM HAMB How tall are you w thout shoes-inchs 17 yr +
HAMGM HAMG How nmuch do you wei gh in pounds 17 yr +
HANG6 SRM ok ok ok ok ok ok Beer/wi ne/liquor (recode) 17 yr +
HAQLM HAQL Condi tion of SPS natural teeth 17 yr +
HAR3RM ko ok ko ok Snoke cigarettes now (recode) 17 yr +
HAT28M HAT28 Conpare own activity level to others 17 yr +
HAZAKIM HAZA8AK1 Kl for first BP nmeasurenent (hone) 17 yr +
HAZAKSM HAZA8AKS K5 for first BP neasurenment (hone) 17 yr +
HAZBK1M HAZA8BK1 K1 for second BP measurenent (hone) 17 yr +
HAZBK5M HAZA8BK5 K5 for second BP measurenent (hone) 17 yr +
HAZCK1M HAZA8CK1 K1 for third BP neasurenment (hone) 17 yr +
HAZCK5M HAZA8CK5 K5 for third BP neasurenent (hone) 17 yr +
HOUSEHOLD YOUTH QUESTI ONNAI RE | TEMS

HYD1IM HYD1 How is health of SP in general 2 mo-16 yr
HYF2M HYF2 Condi tion of natural teeth 2 yr-16 yr
BONE DENSI TOVETRY

BDPFNDM BDPFNBNMD Bone mineral density of fermur neck-gnfcmsq 20 yr +
BDPI NDM BDPI NBVD BVMD of intertrochanter region-gncm sq 20 yr +
BDPKM BDPK K value for scan 20 yr +
BDPTOAM BDPTOARE Bone area of total region - cmsq 20 yr +
BDPTODM BDPTOBMD Bone mnrl density total region-gncm sq 20 yr +
BDPTRDM BDPTRBMD BMD of trochanter region - gmcm sq 20 yr +
BDPWIDM BDPWIBVD BVMD of Ward's triangle region-gmcmsq 20 yr +
BODY MEASUREMENTS

BMPBUTM BMPBUTTO Butt ocks circunference (cm 2 yr +
BMPHEAM BMPHEAD Head circunference (cm 2 nmo-7 yr
BMPHTM BMPHT St andi ng hei ght (cm 2 yr +
BMPKNEM BMPKNEE Knee height (cm 60 yr +
BMPRECM BMPRECUM Recunbent length (cm 2 mo-3 yr
BMPSTHM BMPSI THT Sitting height (cm 2 yr +
BMPSB1M BMPSUBL1 First subscapul ar skinfold (mm 2 m +
BMPSB2M BMPSUB2 Second subscapul ar skinfold (nmm 2 mo +
BMPSP1M BMPSUP1 First suprailiac skinfold (nm 2 yr +
BMPSP2M BMPSUP2 Second suprailiac skinfold (nm 2 yr +
BMPTR1IM BMPTRI 1 First triceps skinfold (mm 2 no +
BMPTR2M BMPTRI 2 Second triceps skinfold (m 2 mo +
BMPWSTM BMPWAI ST Wai st circunference (cm 2 yr +
BMPWIM BVPWI Wei ght (kQ) 2 m +

22



TABLE 3 (continued): Inputed variables in the NHANES IIl Miltiply Inputed Data
Set, and the variables fromother NHANES Il public-use files to which they
correspond

In M In Public
Dat a Set Use Files Descri ption Age range

FUNDUS PHOTOGRAPHY

FPPSUDM FPPSUDRU Sumary drusen score 40 yr +
FPPSUW FPPSUVAC Sumary age-rel ated nacul opat hy score 40 yr +
FPPSURM FPPSURET Summary di abetic retinopathy score 40 yr +

BLOOD AND URI NE ASSAY | TEMS

FEPM FEP Serumiron (ug/dl) 1 yr +
FRPM FRP Ferritin (ng/m) 1 yr +
HDPM HDP Serum HDL chol esterol (ng/dL) 4 yr +
HGPM HGP Henogl obin (g/dl) 1 yr +
HTPM HTP Hemat ocrit (9% 1 yr +
MCPSI M MCPSI Mean cel |l henpgl obi n: Si 1 yr +
VHPM VHP Mean cel | henpgl obin concentration (g/dl) 1 yr +
WPSI M MWPSI Mean cell volume: SI (fl) 1 yr +
PBPM PBP Lead (ug/dl) 1 yr +
PHPFSTM PHPFAST Length of calculated fast (in hours) 1 yr +
PXPM PXP Serumtransferrin saturation (% 1 yr +
RCPM RCP Red bl ood cell count (x 10**6) 1 yr +
RWPM RWP Red cell distribution width (% 1yr +
SEPM SEP Sel eni um (ng/ m) 12 yr +
TCPM TCP Serum chol esterol (ng/dL) 4 yr +
TGPM TGP Serumtriglycerides (ng/dL) 4 yr +

TI PM TIP Serum TI BC (ug/dl) 1 yr +
REPLI CATE BLOOD PRESSURE (3x) FROM MEC EXAM NATI ON

PEP6GIM PEP6G1 K1, systolic, for 1st BP (nmmHg) 5 yr +
PEP6G2M PEP6G2 K4, diastolic, for 1st BP(mmHg) 5 yr-19 yr
PEP6G3M PEP6G3 K5, diastolic, for 1st BP (nmHg) 5 vyr +
PEP6HIM PEP6H1 K1, systolic, for 2nd BP (mmHg) 5 yr +
PEP6H2M PEPG6H2 K4, diastolic, for 2nd BP(nmHg) 5 yr-19 yr
PEP6H3M PEP6H3 K5, diastolic, for 2nd BP (nmHg) 5 yr +
PEP6I 1M PEPG6I 1 K1, systolic, for 3rd BP (nmHg) 5 yr +
PEP6I1 2M PEP6I1 2 K4, diastolic, for 3rd BP(nmHg) 5 yr-19 yr
PEP61 3M PEPG6I 3 K5, diastolic, for 3rd BP (nmHg) 5 yr +
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For each inputed variable, an inputation flag has been created and placed in the
file CORE. DAT. These inputation flags have the same nanes as the inputed

vari abl es, except that the "M" suffix is replaced with "I F'. An inputation

flag takes three possible values: "0" denotes that the variable in question is
not applicable, "1" denotes that the variable is observed, and "2" denotes that
the variabl es has been i nmput ed.

The CORE. DAT file also contains a selection of variables fromthe Househol d
Adul t, Youth, and Family questionnaires that were not given high priority for

i mputation, but were used or considered for use as predictors in the inputation
nodel s for sone or all of the age classes. These variables are given the sane
nanmes as their counterparts in other public-use files. For these variables, a
bl ank val ue indicates that the variable does not apply to the individual in
question. Oher types of missing values in these variables are indicated by
8-fills ("Blank but applicable") and 9-fills ("Don't know'). A list of these
vari abl es appears in Table 4 bel ow
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TABLE 4: Variables in the NHANES Il Multiply Inputed Data Set that served
as potential predictors in the inputation nodels but were not inputed

HOUSEHOLD FAM LY QUESTI ONNAI RE | TEMS

HFA7 H ghest grade or yr of school attended 2 mo +
HFA8 Fi ni shed hi ghest grade/yr attended 2 mo +
HFA12 Marital status 14 +

HOUSEHOLD YOUTH QUESTI ONNAI RE | TEMS

HYE1G Doc ever say had asthma 2 mo-16 yr
HYE1H Doc ever say had chronic bronchitis 2 mo-16 yr
HYEGA Doc ever say had high bl ood pressure 4 yr-16 yr
HYE6B Doc ever say had high bl ood chol esterol 4 yr-16 yr
HYE15 Has ever had aneni a 2 no-16 yr
HYH2 Have troubl e seeing wone or both eyes 3 yr-16 yr
HYH10 Ever had troub hearing w 1 or both ears 2 no-16 yr
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TABLE 4 (continued): Variables in the NHANES Il Miltiply I nputed Data Set
that served as potential predictors in the inputation nodels but were not
i mput ed

HOUSEHOLD ADULT QUESTI ONNAI RE | TEMS

HAC1A Ever told had arthritis 17 yr +
HAC1B Wi ch type of arthritis 17 yr +
HAC1C Ever told had congestive heart failure 17 yr +
HAC1D Ever told had stroke 17 yr +
HACLE Ever told had asthma 17 yr +
HACLF Ever told had chronic bronchitis 17 yr +
HAC1G Ever told had enphysema 17 yr +
HAC1H Ever told had hay fever 17 yr +
HACLI Ever told had cataracts 17 yr +
HAC1J Ever told had goiter 17 yr +
HAC1K Ever told had thyroid disease 17 yr +
HAC1L Ever told had | upus 17 yr +
HACIM Ever told had gout 17 yr +
HACLN Ever told had skin cancer 17 yr +
HAC10 Ever told had other type of cancer 17 yr +
HAD1 Ever told had di abetes 17 yr +
HAE2 Ever told had high bl ood pressure 17 yr +
HAE4A Ever told to take prescr ned for HBP 17 yr +
HAE4B Ever told to ctrl/lose w for HBP 17 yr +
HAESA Now t aki ng prescr nmed for HBP 17 yr +
HAE5SB Is now ctrl/lose w for HBP 17 yr +
HAEG Ever had bl ood chol esterol checked 17 yr +
HAE7 Ever told had high chol esterol 17 yr +
HAF1 Ever had chest pain/disconfort 17 yr +
HAF10 Ever told had heart attack 17 yr +
HAG2 Ever had back pain nmpost days for 1 no 20 yr +
HAG3 Have back pain in past 12 nonths 20 yr +
HAGSA Ever told had fractured hip 20 yr +
HAG5B Ever told had fractured wi st 20 yr +
HAG5C Ever told had fractured spine 20 yr +
HAGL1 Ever told had osteoporosis 20 yr +
HAGL2 Were treated for osteoporosis 20 yr +
HANGHS Beer and lite beer - times/nonth 17 yr +
HANGI S W ne, chanpagne - times/nonth 17 yr +
HANG6J S Hard liquor - times/nonth 17 yr +
HAP1 Have total blindness 17 yr +
HAP1A If yes, one or both eyes 17 yr +
HAP2 Use gl asses, contacts, or both 17 yr +
HAP3 Troubl e seeing with one or both eyes 17 yr +
HAP10 Have total deafness 17 yr +
HAP10A If yes, one or both ears 17 yr +
HAR1 Smoked 100 cigarettes in life 17 yr +
HARS3 Snoke cigarettes now 17 yr +
HAR14 Used chewi ng tobacco, snuff 17 yr +
HAR16 Chew tobacco, snuff now 17 yr +
HAR23 Snoked 20 cigars in life 17 yr +
HAR24 Snoke ci gars now 17 yr +
HAR26 Smoked 20 pi pes of tobacco inlife 17 yr +
HAR27 Snoke pi pe now 17 yr +

26



Finally, CORE.DAT also contains a nunber of general information variables

i ncl udi ng denographic information fromthe screener, geographic identifiers,

design information and survey wei ghts. These variables (those not ending in

"M", "IF', or "MP") have nanes that are identical to those in the NHANES I
public-use data files, and the data values within these variables should be

entirely consistent with the public-use file data. These variables are listed i

Tabl e 5 bel ow.
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TABLE 5: General

| nput ed Data Set

SEQN
DMPFSEQ
DVPSTAT
DVARETHN
DMARACER
DMAETHNR
HSSEX
HSDOI MO
HSAGEI R
HSAGEU
HSAI TMOR
HSFSI ZER
HSHSI ZER
DVPCNTYR
DVPFI PSR
DVPMVETRO
DVPCREGN
SDPPHASE
SPPPSUG
SDPSTRA6
W PFQX6
WIPQRP1
W PQRP2
WIPQRP3
W PQRP4
WIPQRP5
WTPQRP6
\WIPQRP7
WIPQRPS
W PQRP9
WIPQRP10
WIPQRP11
WIPQRP12
WIPQRP13
WIPQRP14
WIPQRP15
WIPQRP16
WIPQRP17
WIPQRP18
WIPQRP19
WIPQRP20
WIPQRP21
WIPQRP22
WIPQRP23
WIPQRP24
WIPQRP25
WIPQRP26
WIPQRP27
WIPQRP28
WIPQRP29
WIPQRP30
WIPQRP31
WIPQRP32
WIPQRP33
WIPQRP34

In Public
Use Fil es

SEQN
DMPFSEQ
DVPSTAT
DVARETHN
DMARACER
DMAETHNR
HSSEX
HSDOI MO
HSAGEI R
HSAGEU
HSAI TMOR
HSFSI ZER
HSHSI ZER
DVPCNTYR
DVPFI PSR
DVPMVETRO
DVPCREGN
SPPHASE
SPPPSUG
SDPSTRA6
W PFQX6
WIPQRP1
W PQRP2
WIPQRP3
W PQRP4
WIPQRP5
WTPQRP6
\WIPQRP7
WIPQRPS
W PQRP9
WIPQRP10
WIPQRP11
WIPQRP12
WIPQRP13
WIPQRP14
WIPQRP15
WIPQRP16
WIPQRP17
WIPQRP18
WIPQRP19
WIPQRP20
WIPQRP21
WIPQRP22
WIPQRP23
WIPQRP24
WIPQRP25
WIPQRP26
WIPQRP27
WIPQRP28
WIPQRP29
WIPQRP30
WIPQRP31
WIPQRP32
WIPQRP33
WIPQRP34

Sequence nunber
Fam |y sequence number
Exam nation/interview status

Race-ethnicity

Race
Ethnicity
Sex

Dat e of screener
interview (screener)
interview (screener)
interview (screener)

Age at
Age at

Age in nonths at

informati on variables in the NHANES |11

(nmont h)

qty
unit

Fami |y size (persons in famly)
Househol d size (persons in dwelling)
County code
FI PS code for
Rur al / urban code based on USDA code
Census region,

State

wei ghting (Texas in south)

Phase of NHANES |11 Survey

Total NHANES |11 pseudo- PSU

Total NHANES |11 pseudo-stratum
Total interviewed sanple final weight
Replicate 1 final interview weight
Replicate 2 final interview weight
Replicate 3 final interview weight
Replicate 4 final interview weight
Replicate 5 final interview weight
Replicate 6 final interview weight
Replicate 7 final interview weight
Replicate 8 final interview weight
Replicate 9 final interview weight
Replicate 10 final interview weight
Replicate 11 final interview weight
Replicate 12 final interview weight
Replicate 13 final interview weight
Replicate 14 final interview weight
Replicate 15 final interview weight
Replicate 16 final interview weight
Replicate 17 final interview weight
Replicate 18 final interview weight
Replicate 19 final interview weight
Replicate 20 final interview weight
Replicate 21 final interview weight
Replicate 22 final interview weight
Replicate 23 final interview weight
Replicate 24 final interview weight
Replicate 25 final interview weight
Replicate 26 final interview weight
Replicate 27 final interview weight
Replicate 28 final interview weight
Replicate 29 final interview weight
Replicate 30 final interview weight
Replicate 31 final interview weight
Replicate 32 final interview weight
Replicate 33 final interview weight
Replicate 34 final interview weight
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TABLE 5 (continued): General infornmation variables in the NHANES
Il Multiply Inmputed Data Set

In M In Public

Dat a Set Use Files Descri ption

WIPQRP35 WIPQRP35 Replicate 35 final interview weight
WI'PORP36 WI'PORP36 Replicate 36 final interview weight
WIPQRP37 WIPQRP37 Replicate 37 final interview weight
WIPQRP38 WIPQRP38 Replicate 38 final interview weight
WI'PQRP39 WI'PQRP39 Replicate 39 final interview weight
WIPQRP40 WIPQRP40 Replicate 40 final interview weight
WIPQRP41 WIPQRP41 Replicate 41 final interview weight
WIPQRP42 WIPQRP42 Replicate 42 final interview weight
WIPQRP43 WIPQRP43 Replicate 43 final interview weight
WI'PQRP44 WI'PQRP44 Replicate 44 final interview weight
WI'POQRP45 WI'POQRP45 Replicate 45 final interview weight
WIPQRP46 WIPQRP46 Replicate 46 final interview weight
WIPQRP47 WIPQRP47 Replicate 47 final interview weight
WIPQRP48 WIPQRP48 Replicate 48 final interview weight
WIPQRP49 WIPQRP49 Replicate 49 final interview weight
WIPQRP50 WIPQRP50 Replicate 50 final interview weight
WIPQRP51 WIPQRP51 Replicate 51 final interview weight
WIPQRP52 WIPQRP52 Replicate 52 final interview weight
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